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uncontaminated stars and search for planetary signals. We 
identify stellar variability signals, including signals from 
Cepheid variables and eclipsing binaries.  We explore at what 
magnitude this halo technique is comparable to traditional 
techniques. For the ~500 bright stars contaminated by nearby 
stars, we use a combination of star finding algorithms and 
catalog searches to separate the various stellar signals from 
false positives in order to better analyze the bright stars 
contaminated by fainter stars. These techniques may be useful 
for TESS and other transiting searches that deal with bright 
stars in crowded fields. This K2 survey, which is in the ecliptic, 
complements the TESS search, as TESS largely avoids the 
ecliptic. This work aims to analyze bright stars inaccessible to 
TESS and that have been problematic for the standard K2 
reduction routines, in order to find planets optimal for further 
characterization. 
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140.18 - High Precision Photometry of Faint White 
Dwarf Stars from K2 Data(Michael Henderson) 
In order to reduce data from faint targets in crowded fields in 
K2, the second phase of the Kepler Space Telescope’s mission, 
we have modified codes developed by Vanderburg et al. (2011) 
and Van Eylen et al. (2014) to utilize the point spread function 
(PSF) to obtain high quality light curves. The code is optimized 
for faint targets (Kp > 15.5) in the K2 field by utilizing the 
concept of effective point-spread function (ePSF). The 
modifications are particularly useful when searching for 
transiting signals around white dwarf stars, such as 
WD1145+017, which was discovered in K2 data to have 
disintegrating asteroids in 4.5 hour orbits. The technique will 
also extract targets from a crowded field and extended emission 
of bright star halos in order to produce light curves and search 
for transiting bodies. We present comparisons of light curves 
using this technique to more traditional methods as well as 
provide the results of transit searches of the most recently 
observed faint white dwarfs. Future work will include applying 
the code to faint targets observed by the latest transiting 
exoplanet space mission, the Transiting Exoplanet Survey 
Satellite (TESS). 
Author(s): Ismael Mireles, Michael Henderson, Seth Redfield 
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140.19 - Constraining Planet Occurrence Around 
Ultracool Dwarfs Observed by K2(Sheila Angela 
Sagear) 
Though we expect many planets around ultracool dwarfs, few 
have been detected. The K2 mission presents a unique 
opportunity to search for transiting planets around a large 
sample of ultracool dwarfs and place constraints on planet 
occurrence at the bottom of the main sequence. Planet 
detection using the transit method is dependent not only on 
geometric transit probability but also the effectiveness of 
transit-searching methods. In this work, we use K2 
observations to measure transit detection efficiency in ultracool 
dwarfs and use our transit detection efficiency to calculate an 
upper limit on the planet occurrence rate. We measure our 
ability to recover various types of transits around dwarfs at the 
M/L transition. We inject synthetic planetary transits of radii 
from 0.1 to 3.5 Earth radii and of periods from 0.3 to 26 days 
into 382 K2 light curves of late-type M and L dwarfs. We 
attempt to recover them using Box-Least Squares and 
Levenberg-Marquardt optimization methods. We then calculate 
a detection efficiency, or fraction recovered, and a threshold of 
detectability relating to orbital period and radius for each 
dwarf. We present an upper limit on the planet occurrence rate, 
as well as constraints on the probability of seeing no planets 
around a given number of ultracool dwarfs. 
Author(s): Philip Steven Muirhead, Julie N Skinner, Sheila 
Angela Sagear 
Institution(s): Boston University, Smith College 
 
 
140.20 - The Impact of Small Statistics on Identifying 
Background False Positives in Kepler Data(Steve 
Bryson) 
Background false positives are a significant source of false 
positives in exoplanet transit surveys such as NASA’s Kepler 
mission. Therefore the ability to reliably distinguish 
background binaries from true exoplanets is critical in the 
creation of high reliability exoplanet catalogs. Background 
binaries are typically identified via centroid analysis, which can 
distinguish the sky location of the transit signal from the 
observed target star. The Kepler mission has applied a “three-
sigma”  criterion, where the transit source is considered a 
background object if the mean of the centroid measurements is 
three sigma from the target star. This criterion assumes the 
false positive probability from Gaussian statistics. When there 
are few centroid measurements, however, the mean of 
Gaussian-distributed measurements follows Student’s t-
distribution instead of a Gaussian distribution. The larger tails 
of the t-distribution imply that the centroid mean can be farther 
from the target star with the same false-positive probability.  
This is particularly the case for long-period exoplanets, where 
there are few observed transits. We we present an analysis of 
Kepler centroid data using Student’s t-distribution. We find 
several long-period exoplanets that are currently determined to 
be false positives due to the Gaussian three-sigma centroid 
offset criterion that would not be false positives according to the 
t-distribution. We present a correction factor that depends on 
the number of centroid measurements which can be applied to 
the centroid offsets on the NExSci exoplanet archive. While the 
number of false positives returned to candidate exoplanet status 
is small, they are at long period where there are few such 
candidates. Exoplanet demographic studies oriented towards 
long period are potentially strongly impacted by these 
corrections.  These considerations will also be important for 
surveys with shorter observation times such as TESS. 
Author(s): Steve Bryson 
